Objectives: The objectives of the study are (1) to test our primary hypothesis that carers using more dysfunctional coping strategies predict lower quality of life in care home residents living with dementia, and this is moderated by levels of resident agitation, and (2) to explore relationships between carer dysfunctional coping strategy use, agitation, quality of life, and resident survival. Conclusions: Carer dysfunctional coping did not predict resident quality of life.
| INTRODUCTION
A third of people living with dementia experience symptoms of agitation, such as restlessness, pacing, shouting, and verbal or physical aggression 1 These are more common in people living with moderate and severe compared to mild dementia. 2 People living with dementia who are agitated are more likely to move to a care home, and family carer burnout can mediate this relationship. 3 Fewer than half of nursing home residents report good quality of life, 4 but there is a dearth of robust research about what enables or interferes with living well with dementia, or cost-effective ways to maintain and improve quality of life in this setting. 5, 6 Reflecting the difficulties experienced by family carers precipitating care home admission, within the care home, carers also report difficulties caring for people with agitation. 3 In this article, "carer" means an employed member of a care home team.
Agitation may be 1 determinant of poorer quality of life for people living with dementia in care homes, 2 because symptoms can make delivering care very challenging. 3 This association is likely to be driven by impairments in the abilities of care home residents with dementia to communicate and the needs that they have which are unmet, as well as dementia-related neurodegenerative changes. 7 The NeedsDriven, Dementia-Compromised Behaviour theory posits that in dementia, problem behaviours arise from unmet needs or goals, including emotional (communication, comfort, physical contact), recreational (stimulation, including touch, music; enjoyable activities), or physical needs (eg, pain relief, thirst, hunger). 8 People living with dementia may not know or be able to communicate their wishes.
When carers are unavailable, unaware, or inadequately skilled in communicating, a lack of understanding or attendance to these individual needs may increase agitation.
Carers are likely to cope with the stress of caring for people living with dementia in different ways, with differing impacts on residents. In family carers of people living with dementia at home, dysfunctional coping such as avoidance, behavioural disengagement, or venting 9 was found to mediate the relationship between their reported burden and use of potentially abusive behaviours. 10 We therefore hypothesised that carers' dysfunctional coping strategies may similarly impact upon quality of life of residents. We expected a stronger relationship among residents who experienced more symptoms of agitation as they would require carers to use more coping strategies and thus be more vulnerable to dysfunctional strategies.
We previously reported cross-sectional, baseline data from the Managing Agitation and Raising Quality of Life (MARQUE) research programme's naturalistic cohort study where agitation was associated with poorer quality of life in care home residents living with dementia in England. 2 Currently, we report the longitudinal findings from this 16-month cohort study. Our primary hypothesis was that carers using more dysfunctional coping strategies predicted lower resident quality of life, moderated by levels of resident agitation.
To consider an alternative model that agitation is mainly or wholly explained by greater physical and cognitive illness severity, we tested our hypothesis that higher levels of agitation predicts decreased survival.
| METHODS

Ethical approval was received from the National Research Ethics
Committee London-Harrow 14/LO/0034 (06/03/14).
| Setting and sampling
Care homes across England were recruited through third sector part- • Carer dysfunctional coping strategies may negatively impact upon quality of life of residents, perhaps most prominently among residents experiencing more symptoms of agitation as they would require carers to use more coping strategies and thus be more vulnerable to dysfunctional strategies.
• Based on study results, lower resident quality of life was longitudinally associated with greater agitation and carers' dysfunctional coping strategies did not predict quality of life over 16 months.
• Scalable interventions to reduce agitation in care home residents living with dementia are urgently needed.
invite residents to consent into the study. With all other residents, the care home contacted the next of kin, asking if researchers could contact them. As per the Mental Capacity Act (2005), the next of kin was invited to act as a personal consultee to make a decision about research participation on behalf of the resident. If there was no appropriate personal consultee, a professional consultee was sought.
Individuals named as next of kin agreeable to research contact were asked to consent to providing personal demographic information and information about how frequently they visit the resident. They were invited to complete a proxy measure of resident quality of life.
Care home managers also provided a staff list, and permanent carers providing hands-on care were invited to complete measures about coping, burnout, and care practices. Bank carers were eligible to participate if they exclusively worked in that care home or cluster.
All carers gave written informed consent.
Care home managers identified appropriate members of the care team to complete proxy measures about consented residents' dementia severity, agitation, and quality of life.
All participants were recruited between 13 January 2014 and 12
November 2015.
| Measures
Trained research assistants interviewed carers and residents at the 
| Care home-level measures
We recorded information about whether the care home provided personal care, nursing care, or both, and whether it was dementia-registered or a dementia specialist home.
| Resident measures
We recorded demographic details and information about the use of who were able to were asked to complete the DEMQOL, a 28-item interviewer-administered questionnaire. Scoring range for this instrument is 28 to 121. As the DEMQOL has fewer questions than the DEMQOL-Proxy, the totals are not directly comparable. 12, 13 Higher scores indicate better quality of life.
Agitation: Agitation was measured using the Cohen-Mansfield
Agitation Inventory (CMAI), a 29-item questionnaire with construct validity and interrater and test-retest reliability to measure agitation in people with dementia in care homes. 14, 15 The CMAI is an informant questionnaire, and each item scores from 1 to 7, with 1 meaning "never" and 7 "several times per hour." The score sums individual items and ranges from 29 to 203. A score of >45 is usually regarded as clinically significant agitation. 16 3. Dementia severity: Staff gave information so the researcher could rate the severity of dementia using the Clinical Dementia Rating. This is a reliable and valid instrument for rating severity of dementia. 17 It is used to rate performance in memory, orientation, judgment and problem solving, community affairs, home and hobbies, and personal care, and this information was used to classify dementia severity into very mild, mild, moderate, or severe. An adaptation of the Clinical Dementia Rating was used; research assistants did not undergo the Washington University online training. However, they followed the structured grid during the interview.
| Staff self-reported measures
Staff measures were at baseline only. All consenting carers completed the Brief Coping Orientations to Problems Experienced (Brief COPE) measure. This is a multidimensional coping inventory widely used to assess the different ways in which people manage in response to stress. 18 Coping styles appear to be fairly constant over time. 19 It is a self-report questionnaire, 9 and participants score each strategy from 1 (not doing it at all) to 4 (doing it a lot). These have been grouped into 3 larger subscales that show adequate psychometric properties in dementia family 
| Family carer measures
We recorded family carers' demographics and asked them to complete a proxy measure of quality of life (DEMQOL-Proxy
13
) and tell us how often they visited the person with dementia.
| ANALYSIS
Data were analysed using Stata version 14. Mixed effects linear regression models were used to examine the relationship between quality of life scores over 16 months and baseline dysfunctional coping level within the care home cluster. Three level models were used to allow for the repeated measurements over time and clustering by care home cluster. Interaction terms were included in the models to consider differential effects by CMAI agitation score. Models were initially unadjusted. Fully adjusted models included time, sex, age, dementia severity, marital status, and visits by the main family carer. Assumptions of fitted models were investigated. Because of the severely skewed distribution of CMAI scores, all models were refitted using a dichotomous measurement representing CMAI caseness (CMAI case defined using cutoff score >45). Models were also refitted using the family carer proxy-rated DEMQOL score in place of carer proxy-rated score.
Associations between time to death and coping, agitation, and quality of life were analysed using Cox proportional hazards models with shared frailties to account for clustering by care home cluster.
Unadjusted and adjusted models were fitted. Adjustments were made for resident age, sex, dementia severity, antipsychotic use, marital status, number of times a month the family carer visited the resident, and the number of British National Formulary subchapters the residents' prescribed medication encompassed (representing a measure of resident's physical comorbidity (19) ).
| Sample size justification
In a previous trial, the correlation between dysfunctional coping in family carers and the quality of life of the person with dementia was −0.31. 20 To detect this magnitude of correlation with 90% power and 5% significance requires 105 people living with dementia. 21 Adjusting 4 | RESULTS
| Recruitment and retention
We contacted 114 care homes, and 75% (n = 86) agreed to participate.
Seven homes were subdivided into >1 cluster, totalling 18 clusters.
The sample at baseline, therefore, was 97 clusters. Of these, 39 provided personal care, 13 nursing care, and 45 nursing and personal care.
There were 86 care home units registered as providing dementia care, and 42 as providing dementia-specialist care.
The total number of eligible care home residents was 3035 (86.2%); of these, 2825 (93.1%) were approached by researchers (directly or through a proxy); 1489 (52.7%) consented to participation.
The common reasons for nonparticipation were refusal (27.3%) and the care team being unable to contact the family consultee to ask permission for researchers to contact them (17.6%). Three hundred (20.1%) had capacity to consent to the study at baseline, and we used consultees for the remainder; 1281 (86.0%) had a pre-existing clinical diagnosis of dementia, and the remainder scored >2 on the NPC.
There were 6 consented residents who died before data were col- 
| Sample description
The majority of participants were female, widowed, and 71% were living with moderate to severe dementia (Table 1) 
| Predictors of survival
Five hundred eight of 1470 participants died during the study period; median time to death was 7.4 months (interquartile range 4.2 to 11.6).
In models adjusted for age, sex, dementia severity, number of medications, and whether taking antipsychotics (N = 1146) including CMAI caseness (score of 46+), neither CMAI caseness hazard ratio (HR 0.80, 95% CI 0.64-1.01), baseline staff proxy DEMQOL score (HR 1.00, 1.00 to 1.01), nor baseline dysfunctional coping score (HR 1.00, 0.94 to 1.08) were significant predictors of survival (Table 3 ).
When we repeated analyses using CMAI score instead of caseness, results were very similar. As expected, those living with mild or moderate dementia, younger residents, and women survived longer. Taking antipsychotic medication or number of medication classes were not significant predictors of survival.
| DISCUSSION
In this well-powered, naturalistic care home study, the largest to date, we did not demonstrate our primary hypothesis that greater use of dysfunctional coping strategies by carers would predict lower resident quality of life or greater levels of agitation. Levels of agitation and quality of life of residents living with dementia, rated by paid carers, remained fairly constant over the 16-month follow-up period.
Higher levels of resident agitation predicted lower quality of life.
These longitudinal findings build on those reporting this association in cross-sectional data. 2 We hypothesised that higher levels of agitation would predict survival, but this was not supported by these data.
We hypothesised that being cared for by carers who use dysfunctional care strategies would lower resident quality of life, in particular, among residents who had symptoms of agitation when they were first recruited and therefore require more carer coping. Although it seems logical that caring practices will impact on quality of life, we did not demonstrate our hypothesis. Carers cope with caring challenges within a set of multilevel systems that determine how care is delivered and therefore residents experience life. For homes that are part of a bigger chain, there is a wider macro system of the provider organisation; for all homes, there is a meso system of the care home and a microsystem of a shift or team influences. While most care homes intend to deliver person-centred care, in reality, care work is often task-focussed and stressful 24 with a discrepancy between how people would like to care and the reality of what they feel able to achieve. 25 Home policies can limit the individual coping strategies that are permissible within that system. There may be linguistic barriers too. 26 Availability and accessibility of pleasant, meaningful activities for residents with dementia may be important in preventing agitation, and we did not measure the activities individual residents engaged in. We reported from MARQUE baseline analyses that the overall environment, good staffing levels, and overall time spent in activities it has been used across a range of populations including nurses. 27 It is possible that residents or their families who refused participation or who could not be contacted were more agitated or had more severe dementia. We approached carers while they were at work and providing care, so perhaps those who struggled to cope were more likely to refuse.
In adjusted models, neither agitation nor quality of life predicted survival. This may be because those who are less agitated enter care
homes at a later stage of dementia and an older age and thus survived less long. This would also explain our findings that neither antipsychotics nor number of medication classes predicted survival once age, sex, and dementia stage were known. The lack of relationship with survival indicates that agitation is not mainly explained by illness.
The lack of a link between quality of life and agitation and home environment, carer coping, physical illness, or survival may indicate that agitation is complex and an end point with complex aetiologies.
The Needs-Based Dementia-Compromised Behaviour model will not be the only story; there is increasing evidence that symptoms such as agitation are caused by structural deficits in neural networks. A recent synthetic review suggests structural and functional deficits in brain regions associated with emotional regulation and salience. 28 Agitation may therefore arise from a reduced capacity to regulate emotional responses and/or attentional resources, and possibly reduced problem-solving ability. It could be that fear or anxiety or misunderstanding others' actions drives agitation, and future work should consider multiple theoretical perspectives.
We provide here the most comprehensive social evidence to date 
